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1. Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which are not 
so linked as to form a single general inventive concept under PCT Rule 13.1. 

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to elect a 
single invention to which the claims must be restricted. 

I. Claims 1-18 and 29, drawn to optical recording media and use thereof 

II. Claims 19-23 and 27-28, drawn to various azo based monomers and 
polymerization thereof. 

III. Claim 24, drawn to azo based polymer compositions. 

2. The inventions listed as Groups I-III do not relate to a single general inventive concept 
under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or corresponding special 
technical features for the following reasons: The claims fail to make a contribution beyond that 
of the prior art as evidenced by the references marked "X" or "Y" in the PCT search report of 
December 14, 2000. In particular any feature which unites them fails to confer patentability. 

3. During a telephone conversation with Aaron Pries on March 7, 2006 a provisional 
election was made with traverse to prosecute the invention of group I, claims 1-18 and 29. 
Affirmation of this election must be made by applicant in replying to this Office action. Claims 
19-28 are withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being 
drawn to a non-elected invention. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claim 16 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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"The further layer" and "the dye containing layer" lack antecedent basis (claim 16). 
Claim 5 should depend upon claim 3 as the covering layer is introduced there. 
The applicant should carefully review the claims for antecedent basis issues as the 
dependency was changed from "any one of the above claims" to claim 1. 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1,2,4,8-13,15-17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Kim et al. "Laser induced holographic surface relief gratings on non-linear optical 
polymer films", Appl. Phys Lett., Vol. 66(10) pp. 1166-1168 (03/1995). 

Kim et al. "Laser induced holographic surface relief gratings on non-linear optical 
polymer films", Appl. Phys Lett., Vol. 66(01) pp. 1 166-1 168 (03/1995) describes an epoxy based 
polymer with a pendant 4-(4'-nitrophenylazo) phenyl moiety which is coated to a thickness of 
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0.6 microns on glass slides of silicon wafers. This was subjected to recording using the 488 nm 
line of an Argon ion laser with an energy of 70 mW/cm 2 with both of the instant beams being in 
the p-polarization. The gratings formed are surface relief gratings and are due to the cis-trans 
isomerization of the azo moiety, (page 1 166). The depth of the surface relief patterns is 120 nm. 
(page 1 166) the formation of a single dimensional grating is shown in figure 1 and extends at 
least 7 microns in each direction. This is then overcoated with a 50 nm gold layer (page 1 167) 
This is described in the instant specification as teachings surface grating formation in 
photoaddressable polymers. 

9. Claims 1,2,4,6-13,15,17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Hvilsted et al., "Side chain liquid crystalline polyesters for optical storage",Optics 
Lett., Vol. 17(17) pp. 1234-1236 (09/1992). 

Hvilsted et al., "Side chain liquid crystalline polyesters for optical storage",Opt. Lett., 
Vol. 17(17) pp. 1234-1236 (09/1992) teaches a side chain LC polyester shown in figure 1 
together with its absorption spectrum coated to a thickness of 5 microns (page 1234). The use of 
475, 488 or 515 nm Ar ion laser exposure is disclosed. In figure 2, the period of the grating is 
shown to be 1.5 microns and the lines of the grating extend well past that. The laser intensity is 
about 5 mW/cm 2 . (page 1235)The use of 400 nm as the recording wavelength is described as 
desirable due to the high absorption, (page 1236). 

10. Claims 1-7,9,10,12,14-16 and 29 are rejected under 35 U.S.C. 102(e) as being fully 
anticipated by Yamamoto et al. '615. 

Yamamoto et al. '615 describe with respect to figure 2 a polymer substrate, such as 
polycarbonate, the recording layer formed of azobenzene based on the compounds shown in 
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column 4, which is then coated with a reflective layer and a UV curable layer (5/51-6/18). The 
laser used in recording is 400-780 (8/20-26). The detection and exposure each use polarization. 
(10/16-46). 

11. Claims 1,2,4,6-13,15,17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Hvilsted et al., "Novel Side chain liquid crystalline polyesters architecture for 
reversible optical storage",Macromol., Vol. 28(7) pp. 2172-2183 (1995). 

Hvilsted et al., "Novel Side chain liquid crystalline polyesters architecture for reversible 
optical storage",Macromol., Vol. 28(7) pp. 2172-2183 (1995) teaches side chain LC polyesters 
shown in table 1 together with its absorption spectrum coated to a thickness of 4-6 microns 
(section 3.1.4 and 3.2.2 use the same thickness). The use of an Ar ion laser exposure and 
detection using an IR laser and polarization for each is disclosed (3.2.2). A similar process is 
disclosed in section 3.3, which uses laser powers of 65-390 mW/cm 2 (page 2180). In section 
3.3.2 teaches a 1 microns film and shows the absorption in figure 1. In figure 19, the period of 
the grating is shown to be 1 .3 microns (and the lines of the grating extend well past that). The 
laser intensity is about 1-1000 mW/cm 2 . (page 2182). The use of 455-515 nm as the recording 
wavelength is described as desirable due to the high absorption, (page 2182). 

12. Claims 1-15,17 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hvilsted et al., "Novel Side chain liquid crystalline polyesters architecture for reversible optical 
storage",Macromol., Vol. 28(7) pp. 2172-2183 (1995), in view of Ninomiya et al. '092 or Akashi 
et al. EP 669548. 

Ninomiya et al. '092 teach LC recording layers provided on polymeric substrates (12/35- 
41). The overcoating of the LC polymers layer with a surface protective layer is disclosed to 
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provide resistance to damage from abrasion, heat and the like (12/60-65). Useful materials for 
the surface protective layer include UV curable resins and the like including various acrylates 
(13/1-58). 

Akashi et al. EP 669548 teaches in example 1, an LC materials applied to an Al coated 
polyethylene substrate and overcoated with a UV curable layer, (pages 11-12.) The use of azo 
dyes is disclosed with respect to the formulae a-k and the fact that X and Y may be N=N as 
discussed in page 5. The use of azobenzene is also specifically described. On page 4 at line 26. 
Useful protective layers are described. (9/6-9). 

It would have been obvious to one skilled in the art to modify the teachings of Hvilsted et 
al., "Novel Side chain liquid crystalline polyesters architecture for reversible optical 
storage",Macromol., Vol. 28(7) pp. 2172-2183 (1995) by adding a protective layer know to be 
useful with LC materials, such as those disclosed by Akashi et al. EP 669548 or Ninomiya et al. 
'092 with a reasonable expectation of forming a useful azo based LC recording medium which is 
protected from mechanical damage. Further it would have been obvious to use other substrate 
materials, such as the polymers disclosed by Ninomiya et al. '092 or Akashi et al. EP 669548, in 
place of the glass substrate exemplified by Hvilsted et al., "Novel Side chain liquid crystalline 
polyesters architecture for reversible optical storage",Macromol., Vol. 28(7) pp. 2172-2183 
(1995) with a reasonable expectation of success based upon the disclosure of equivalent 
functionality. 

13. Claims 1,2,4,6-12,15,17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Natansohn et al. WO 93/03073. 
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Example 7 on pages 14-16 teaches an azo based polymer film formed to a thickness of 
about 500 nm on a transparent glass substrate, the recording is preformed using a linearly 
polarized argon ion laser operating at 5 mW and a 1 mm beam diameter. 

14. Claims 1,2,4,6-12,15,17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Stumpe et al. DE 4339862. 

Example 36 on page 19 use the 15 microns thick film of the polymer of example 20 
applied in the manner of example 14 which uses an azo based polymer film formed on 
transparent glass substrate, the recording is preformed using a linearly polarized argon ion laser 
operating at 100 tnW/cm and a spot size diameter of 10 microns. 

15. Claims 1,2,4,8-13,15-17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Elmasry '819. 

Example 9 has a glass substrate coated with aluminum and a polymeric azo dye having 
the structure shown is coated to a thickness of 0.15 microns. This is exposed to a laser 
modulated by an acousto-optic modulator. 

16. Claims 1,2,4,8-13,15-17 and 29 are rejected under 35 U.S.C. 102(b) as being fully 
anticipated by Savant et al. '221. 

Examples XIII-XX has a glass substrate and a polymeric azo dye coated to a thickness 
between 20- and 35 microns. This is exposed to a laser modulated by an electro-optic modulator 
which varies the polarization and is readout using polarized light and detecting the polarization 
of the reflected light. 

17. Claims 1,2,4,8-13,15-18 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Savant et al. '221 and Elmasry '819. 
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It would have been obvious to one skilled in the art to one skilled in the art to modify the 
cited example of Savant et al. '221 by using other modulation means, such as the acousto-optic 
modulator taught by Elmasry '819, in place of the EOM with a reasonable expectation of being 
able to record data and read it out using the polarization as discussed by Savant et al. '221 and/or 
it would have been obvious to one skilled in the art to modify the cited example of Elmasry '819 
buy using the polarization detection taught by Savant et al. '221 with a reasonable expectation of 
being able to record data and read it out using the polarization as discussed by Savant et al. '221 . 

18. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Watanabe et al. '680 and Kanno et al. 476 are optical recording media and discuss 
protective layers. 

Haarer et al. '585,Bieringer et al. '846, Hvilsted et al. 670, Berneth et al. ('290,799 and 
1 13) are all concerned with azo based recording media having compositions similar to those 
claims and are cumulative to the above references. 

19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin J. Angebranndt whose telephone number is 571-272-1378. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-21 7-9 197^tpll- free). 
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